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APPARATUS-EQRR EMOVING MA T ERIAL FROM PRES SURISEB'SPAeE- 

The present invention relates to an apparatus for removing solid materials, and 
particularly to an apparatus for removing finely divided solids from a pressur- 
5 ised space to which there are connected members for feeding the material to 
be treated into a process taking place in a pressurised space and for removing 
the created products from said pressurised space. 



From a pressurised space, material is usually removed so that the pressure in 
10 said space is reduced, and the material outlet is opened for removing the 
material from the space. When the pressure is desired to be maintained in said 
space, there is installed in connection with the material outlet, a valve or valves 
whereby the material can be removed from the space without essentially alter- 
ing the pressure. The employed valves can be either electric, hydraulic or 
15 pneumatic, in which case the material usually causes a pressure to the valve 
flap. When the pressure surpasses a given limit, the valve is opened, and the 
material is discharged from the space. When the amount of discharged material 
rises to a level where the pressure caused by said material is sufficiently 
reduced, the valve is closed. This kind of valve can be for example an eccentric 
20 flap valve, where the pressure is located on the other side of the valve flap. 
However, the valve is not suited for finely divided solids, because in connection 
with the closing of the valve, in between the valve flap and the valve housing, 
there remain solid particles that reduce the compactness of the sealing 
achieved by the valve and finally make the valve unfit for use. 

25 

Pneumatically sealed valves are also used for removing material from a 
pressurised space. A pneumatically sealed calotte valve has a uniform 
pneumatic sealing, but othenA/ise the structure corresponds in principle to a 
spherical valve, in which case the drawbacks are a large size and a high price. 
30 Known pneumatically sealed flap valves are in fonm symmetric in relation to the 



axis, in whicli case the drawback is their sealing at the axis. This type of valve 
arrangement is also easily blocked. 

From the Fl patent 68,977 there is known a filter device that with gearing and 
5 actuator is used in an over pressure space, and the filtering products thereof, 
i.e. the finely divided solids, are removed through a lock gate from the over 
pressure space. The employed lock gate is for instance a blade lock or a spiral 
conveyor, in which case the solids flow is utilised in the operation of the lock 
gate. Now the finely divided solids to be removed can to a certain extent be 

10 prevented from getting in between the locking member of the lock gate and the 
wall, because the lock gate as such does not perform a motion opposite to the 
circulation direction of the solids, but the solids always flow to the same direc- 
tion. However, the operation of this kind of a lock gate is dependent on the 
solids flow, because the solids flow as such maintains the compactness 

15 achieved by means of the lock gate as the position of the blades alters, in order 
to maintain the over pressure in the over pressure space. 

The US patent 5,362.403 specifies a filtering device and method for removing 
the filter cake from the filtering part of the filtering device. In said method, the 

20 filter cake is transferred by a spiral conveyor to a discharge shaft. In the bottom 
part of said discharge shaft, there is installed a locking member which is 
hydraulically controlled. According to the US patent 5,362,403. the locking 
member together with the discharge shaft forms a pressure lock in between the 
filtering device and normal air pressure. The operation of the locking member is 

25 controlled by two electrodes attached to the discharge shaft, so that when the 
filter cake has reached a certain height in the discharge' shaft, the filter cake 
creates an electric lock in between the electrodes, the control member opens 
the locking member and the filter cake is discharged through the discharge 
shaft. The removal of the filter cake is thus carried out in a discontinuous way, 

30 and in connection with the removal, it is possible that the pressure is reduced in 
the filtering device proper, too. 



The object of the present invention is to eliminate some of the drawbacks of the 
prior art and to achieve an improved apparatus with a simpler structure and a 
lower price for removing filtered material from pressurised space, said appara- 
5 tus functioning automatically according to operating pressure and material flow. 
The essential novel features of the invention are apparent from the appended 
claims. 

According to the invention, the conveyor transfers in a pressurised space 
10 filtered material obtained from the filter to a discharge conduit, from where the 
filtered material is transferred to normal air pressure via an adjusting member 
located at the opposite end. By means of said adjusting merriber. the surface 
height of the filtered material in the discharge conduit is maintained essentially 
on the same level on a substantially continuous basis. When the surface height 
15 in the discharge conduit surpasses a predetermined value, the aperture of the 
adjusting member is increased. Thus the flow speed of the filtered material 
increases, and the surface height in the discharge conduit is reduced to a 
desired, predetermined value. Respectively, when the surface height falls under 
a predetermined value, the aperture of the adjusting member is diminished in 
20 order to return the surface height to the desired, predetermined value. 

In the apparatus according to the invention, the adjusting member installed in 
the discharge conduit includes at least two at least partially overiapping adjust- 
ing elements, which are provided with ports for letting the filtered material flow 

25 through the adjusting member. The total area of said ports falls within the range 
of 5 ' 20 %, advantageously 10 - 15 % of the total area of the adjusting 
element. Moreover, in relation to each other the adjusting elements are 
arranged so that at least one of the adjusting elements can be moved. When 
the adjusting elements are moved with respect to each other, the ports 

30 provided in different elements can be matched, at least in a partly overiapping 
fashion, so that through said ports, the filtered material can be made to flow 



from the discharge conduit to normal air pressure. Respectively, when the 
adjusting elements are moved in relation to each other so that the ports in the 
separate adjusting elements are not matched, the flowing of the filtered material 
is prevented. 

5 

According to the invention, in order to move the separate adjusting elements of 
the adjusting member in relation to each other, at least one of the adjusting 
elements is connected to a moving member. Said moving member is operated 
pneumatically, hydraulically or electrically. Depending on the mode of operation 
10 of the moving member, the adjusting member can be connected to the moving 
member either directly or via a separate transmission member. The employed 
transmission member can be for instance a lever arm or a piston, or said trans- 
mission member can be made of several parts, in which case it comprises for 
example a servo valve, a pneumatic cylinder and a lever arm. 

15 

In the apparatus according to the invention, the operation of the adjusting 
member is controlled by a control member which measures the surface height 
of the filtered material in the discharge conduit. Preferably the measuring is 
carried out by means of a measuring sensor installed outside the discharge 
20 conduit. Advantageously the measurement takes place by means of ultrasound, 
for instance, or then the change caused by the filtered material in the support 
structure of the discharge conduit is utilised in the measurement. 

When using ultrasound, at least one ultrasonic sensor is employed for measur- 
25 ing in an essentially continuous fashion the surface height of the filtered 
material contained in the discharge conduit. In the control unit of the apparatus 
according to the invention, the obtained result is compared with the desired, 
predetermined surface height value. If the measuring result differs from said 
predetermined value, the control unit controls the adjusting member moving 
30 member, so that the surface height is returned to the desired, predetermined 
value. 



When applying the strength change caused by the material in the supporting 
structure of the discharge conduit while measuring the filtered material surface 
height, outside the discharge conduit, in connection with the measuring sensor. 
5 there is installed at least one actuator whereby the strain caused by the filtered 
material in the supporting structure of the discharge conduit can be measured. 
Said actuator can be for example a bellows member made of some elastic 
material, so that on the basis of the elastic shortening of said bellows member, 
the change caused by the filtered material in the supporting structure of the 

10 discharge conduit can be determined. As an alternative, said actuator can be a 
tension-measuring member which determines the tension caused in the 
supporting structure by the filtered material. In the control unit of the apparatus 
of the invention, the obtained measuring result of the change in the support 
structure is compared, in the same fashion as when using ultrasound, with the 

15 predetermined supporting structure change caused by the desired surface 
height. On the basis of said comparison, the control unit controls the adjusting 
member, so that the surface height is returned to the desired value. 

When using the apparatus according to the invention, by keeping the surface 
20 height of the filtered material essentially continuously on a desired, predeter- 
mined level, the filtered material serves as a pressure lock. Moreover, the 
filtered material and the pressure contained inside the filtering device direct a 
pressure force to the adjusting elements of the adjusting member, so that the 
adjusting elements are pressed against each other. When the surfaces of the 
25 adjusting elements that are nearest to each other are advantageously essen- 
tially smooth, the pressure force presses said adjusting elements together in an 
essentially compact fashion, in which case the pressure leak taking place via 
the adjusting member is as small as possible. 

30 The invention is explained in more detail below, with reference to the appended 
drawing, wherein 



figure 1 shows a preferred embodiment of the invention in a schematical side- 
view illustration, 

figure 2 shows another preferred embodiment of the invention in a schematical 
side-view illustration, 
5 figure 3 is a top-view illustration of an adjusting element according to the inven- 
tion, and 

figure 4 is a top-view illustration of an another adjusting element according to 
the invention. 

10 According to figures 1 and 3, a conveyor 2 installed inside a pressurised filter 1 
conveys material 11 filtered in a filter 1 to a discharge conduit 3. To the 
discharge conduit 3, to its filtered material discharge end, there is attached an 
adjusting member 4. The adjusting member 4 includes two concentric elements 
5 and 6 which are provided with ports 7. In relation to each other, said adjusting 

15 elements 5 and 6 are advantageously installed, so that one adjusting element & 
is installed permanently, whereas the other adjusting element 6 is installed 
movably with respect to the axis 8. In order to move the adjusting element 6, 
said element 6 is connected to a control unit 12 by intermediation of a lever arm 
9. a pneumatic cylinder 14 and a servo valve 13. 

20 

While the adjusting member 3 is in operation, in the immediate vicinity of the 
discharge conduit 3. there is installed an ultrasonic sensor 10, which measures, 
in an essentially continuous manner, the surface height 15 of the filtered 
material 11 contained in the discharge conduit. In the control unit 12 of the 

25 apparatus, the measuring result obtained from the ultrasonic sensor 10 is 
compared with the desired, predetermined value. If the measuring result differs 
from the predetermined value, the control unit 12 operates a servo valve 13, 
which further controls the pneumatic cylinder 14 connected to the lever arm 9 in 
order to move the adjusting element 6 in relation to the adjusting element 5. so 

30 that the surface height of the filtered material 1 1 in the discharge conduit 3 is 
returned to the desired, predetermined value. 
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According to figure 2, in the discharge conduit 21, there are attached shoulders 
22 that support the discharge conduit 21. In between said shoulders 22 and the 
support surface 23, there are installed actuators 24, i.e. bellows members made 
5 of some elastic material, which members receive the changes caused by the 
filtered material in the pressure of the discharge conduit 21. The change 
received by the bellows members 24 is measured by means of a force measur- 
ing sensor 25. In the control unit 26. the measuring result given by the force 
measuring sensor 25 is compared with the change causing the desired, prede- 

10 termined value of the surface height. If the measuring result differs from the 
desired value, the adjusting member 27 provided in the bottom part of the 
discharge conduit 21 is manipulated, so that in the discharge conduit 21, there 
can be maintained the desired surface height of the filtered material. Accord- 
ingly, if the surface height level 28 surpasses the desired, predetermined value, 

15 the adjusting elements 29 and 30 of the adjusting member 27, provided with 
ports, are moved in relation to each other, so that from the discharge conduit 
21, there is discharged filtered material through the adjusting elements 29 and 
30 to further processing. Said adjusting elements 29 and 30 are installed 
concentrically with respect to the axis 31, so that at least one of the adjusting 

20 elements 29 and 30 can be moved in relation to the axis 31. To the axis 31, 
there is connected a lever arm 32, whereby the adjusting element or elements 
29 and 30 are moved in order to create an advantageous material flow from the 
discharge conduit 21 to outside it. 

25 Figure 4 illustrates an advantageous manner for locating the ports 33 in the 
adjusting elements 29 and 30. 
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CLAIMS 

1 . An apparatus for removing filtered material from a pressurised filter space, in 
which filter space there are installed members for feeding the material to be 

5 processed into filtering that takes place in a pressurised space, as well as 
members for removing the filtering product, i.e. the filtered material, from the 
pressurised filter space, characterised in that in the discharge conduit (3.21) of 
the filter space, at the material discharge end, there is connected an adjusting 
member (4,27). said adjusting member (4,27) comprising at least two adjusting 
10 elements (5,6;29,30) which are installed concentrically (8,31) in relation to each 
other and are provided with ports (7,33) and are movable in relation to each 
other, for maintaining the measurable surface height (11.28) of the filtered 
material contained in the discharge conduit (3.21) essentially at a predeter- 
mined value in a substantially continuous fashion. 

15 

2. An apparatus according to claim 1, characterised in that at least one of the 
adjusting elements (6,30) is installed movably around the axis (8,31). 

3. An apparatus according to the claims 1 or 2, characterised in that in order to 
20 measure the surface height (11) of the filtered material, the discharge conduit 

(3) is provided with an ultrasonic sensor (10). 

4. An apparatus according to the claims 1 or 2. characterised in that in order to 
measure the surface height (28) of the filtered material, in the discharge conduit 

25 (21) there is installed an actuator that measures the changes in the discharge 
conduit supporting structure (22). 

5. An apparatus according to claim 4. characterised in that the actuator 
measuring the change of the discharge conduit supporting structure (22) is a 

30 force measuring sensor (25). 



6. An apparatus according to claim 4, characterised in that the actuator 
measuring the change of the discharge conduit supporting structure (22) is a 
tension measuring sensor. 

5 7. An apparatus according to any of the preceding claims, characterised in 
Jtiat the measuring of the filtered material surface height (10,25) and the 
member (15,31) for moving the adjusting element are interconnected electri- 
cally (12.26). 
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(57) ABSTRACT 

The invention relates to an apparatus for removing filtered material from a 
pressurised filter space, in which filter space there are installed members for 
5 feeding the material to be processed to filtering carried out in a pressurised 
space, as well members for removing the product, i.e. the filtered material 
created in the process, from the pressurised filter space. According to the 
invention, in the material discharge end of the discharge conduit (3,21) of the 
filtering space, there is connected an adjusting member (4,27). said adjusting 
10 member (4,27) comprising at least two adjusting elements (5,6;29,30) which are 
provided with ports (7,33) and are movable in relation to each other, in order to 
maintain the measurable filtered material surface height (11,28) in the 
discharge conduit (3,21) essentially at a predetermined value in a substantially 
continuous fashion. 
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GaUagher (Reg. No. 35,516), Steven F. Meyer (Reg. No.^5.fil3Xaiid Kennetii H. Sonnenfeld (Reg. No.^3,2S5) of 
Morgan & FinneganTCSjP. whose address is: 345 Park Avenue, New York, New York, 10154; and Edward A. 
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r 1 I hereby authorize the U.S. attoipeys and/or agents named hereinabove to accept and follow instructions 

from Qutokumpu Oyj as to 

any action to be taken in die U.S. Patent and Trademark Office regarding diis application witiiout direct 
communication between the U.S. attorneys and/or agents and me. In the event of a change in the person(s) 
fiom whom instructions may be taken I will so notify the U.S. attorneys and/or agents hereinabove. 

Full name of sole or first inventor Vilo, Jaakko^ 

mventor's signature* /t-c.^C^CTST ^ aHer 

( / " date 

Residence Haperoti/e 2, Nastola, Finland 



Citizenship Finnish 



Post Office Address Haperotie 2, FIN-15550 Nastola, Finland 



Full name of second joint inventor, if any 
Inventor's signature* _^ 



date 

Residence 



Citizenship 



Post Office Address 



[ ] ATTACHED IS ADDED PAGE TO COMBINED DECLARATION AND POWER OF ATTORNEY FOR 
SIGNATURE BY THIRD AND SUBSEQUENT INVENTORS FORM. 

* Before signing diis declaration, each person signing must: 

1. Review the declaration and verify the correctness of all information therein; and 

2, Review the specification and the claims, including any amendments made to Ihe claims. 

After the declaration is signed, the specification and claims are not to be altered. 
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To the mventor{s): 

The following are cited in or pertinent to the declaration attached to the accompanying application: 

Title 37. Cod e of Federal Regulation, ^ 1.56 

Duty to disclose information material to patentability. 

(a) A patent by its very nature is affect with a public interest. The public interest is best served, and 
the most effective patent examination occurs when, at the time an application is being examined, the Office 
is aware of and evaluates the teachings of all information material to patentability. Each individual 
associated with the filing and prosecution of a patent apphcation has a duty of candor and good faith in 
dealing with the Office, which includes a duty to disclose to the Office all information known to that 
individual to be material to patentability as defmed in this section. The duty to disclose information exists 
with respect to each pending claim until the claim is canceled or witiidrawn fi-om consideration, or the 
application becomes abandoned. Information material to tiie patentability of a claim that is canceled or 
withdrawn from consideration need not be submitted if die information is not material to the patentability 
of any claim remaining under consideration in the application. There is no duty to submit information 
which is not material to the patentability of any existing claim. The duty to disclose all information known 
to be material to patentability is deemed to be satisfied if all information known to be material to 
patentability of any claim issued in patent was cited by the Office or submitted to the Office in the manner 
prescribed by §§ 1 .97(b)-(d) and 1 .98, However, no patent will be granted on an application in connection 
widi which fraud on the Office was practiced or attempted or the duty of disclosure was violated through 
bad faith or intentional misconduct. The Office encourages applicants to carefully examine; 



prior art cited in search reports of a foreign patent office in a counterpart apphcation, and 

the closest information over which individuals associated with the filing or prosecution of 
a patent application beheve any pending claim patentably defines, to make sure that any 
material information contained therein is disclosed to the Office. 



Title 35. U.S. Code 6 101 
Inventions patentable 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of 
matter, or any new and usefiil improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 



Title 35 U.S. Codes 102 

Conditions for patentability; novelty and loss of right to patent 
A person shall be entitled to a patent unless - 

(a) the invention was known or used by others in this coimtry, or patented or described in a printed 
pubhcation in this or a foreign coimtry, before the invention thereof by the applicant for patent, 

(b) the invention was patented or described in a printed publication in this or foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the United 
States, or 
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(c) he has abandoned the invention, or 

(d) the invention was first patented or caused to be patented, or was the subject of an inventor's 
certificate, by the apphcant or his legal representatives or assigns in a foreign country prior to the date of the 
application for patent in this country on an application for patent or inventor's certificate field more than twelve 
months before tiie filing of the application in the United States, or 

(e) the invention was described in a patent granted on an application for patent by another filed in the 
United States before the invention thereof by tiie applicant for patent, or on an international application by another 
who has fulfilled the requirements of paragraphs (1), (2), and (4) of section 371(c) of this title before the invention 
thereof by the apphcant for patent, or 

(f) he did not himself invent the subject matter sought to be patented, or 

(g) before the applicant's invention thereof the invention was made in this country by another had not 
abandoned, suppressed, or concealed it. In determining priority of invention there shall be considered not only the 
respective dates of conception and reduction to practice of the invention, but also the reasonable diligence of one 
who was first to conceive and last to reduce to practice, from a time prior to conception by the other . . . 

Title 35. XLS. Code 6 103 

Conditions for patentability; non-obvious subject matter 

A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are such 
that the subject matter as a whole would have been obvious at the time the invention was made to a person having 
ordinary skill in the art to which said matter pertains. Patentabihty shall not be negatived by the manner in which 
the invention was made. 

Subject matter developed by another person, which qualifies as prior art only imder subsection (f) or (g) of 
section 102 of this title, shall not preclude patentability imder this section where the subject matter and the claimed 
invention were, at the time the invention was made, owned by the same person or subject to an obligation of 
assignment to the same person. 

Title 35. U.S. Code 6 1 12 fin part^ 
Specification 

The specification shall contain a written description of the invention, and of the manner and process of 
making and using it, in such full, clear, concise and exact terms also enable any person skilled in the art to which it 
pertains, or with which it is mostly nearly connected, to make and use the same, and shall set forth the best mode 
contemplated by the inventor of carrying out his invention. 

Title 35, y,S. C9de§U9 

Benefit of earlier filing date in foreign country; right of priority 

An application for patent for an invention filed in this coimtry by any person who has, or whose legal 
representatives or assigns have, previously regularly filed an application for a patent for the same invention in a 
foreign country which affords similar privileges in the case of applications filed in the United States or to citizens of 
the United States, shall have the same effect as the same application would have if filed in diis country on the date 
on which the application for patent for the same invention was fu-st filed in such foreign coimtry, if the appHcation in 
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this country is filed within twelve months from the earliest date on which such foreign application was filed; but 
patent shall be granted on any application for patent for an invention which had been patented or described in a 
printed publication in any country more than one year before the date of he actual filing of the application in this 
country, or which had been in public use or on sale in this country more than one year prior to such filing. 



Title 35, U.S. Code S 120 

Benefit or earlier filing date in the United States 

An application for patent for an invention disclosed in the manner provided by the fu^t paragraph of section 
1 1 2 of this title in an application previously filed in the United States, or as provided by section 363 of this title, 
which is filed by an inventor or inventors named in the previously filed application shall have the same effect, as to 
such invention, as though filed on the date of the prior application, if filed before the patenting or abandonment of or 
termination of proceedings on the first application or an application similarly entitled to the benefit of the filing date 
of the fu-st application and if it contains or is amended to contain a specific reference to the earlier filed application. 

Please read carefully before signing the Declaration attached to the accompanying Application. 

If you have any questions, please contact Morgan & Finnegan, L.L.P. 
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